Background {#Sec1}
==========

Tobacco is the single most preventable cause of death in the world today, and it is the leading cause of disease, disability, and death in both developed and developing countries. According to The World Health Organization's Global Status Report on Noncommunicable Diseases 2010, tobacco kills nearly 6 million people per year. As the leading behavioural risk factor for noncommunicable diseases, smoking is estimated to be responsible for approximately 71% of all lung cancer deaths, 42% of chronic respiratory disease cases and nearly 10% of cardiovascular disease cases \[[@CR1]--[@CR3]\].

The best method for reducing tobacco-related morbidity and mortality is to quit smoking. Professional help and medical treatment significantly increase the cessation rates. Smoking cessation clinics are effective for smoking cessation \[[@CR4]--[@CR8]\]. In Turkey, there are more than 300 smoking cessation clinics, and in general, pulmonologists work at these clinics. Assessing the physiological, psychological, and social factors is important for success, so the health professionals who work in smoking cessation clinics should be well-trained. Additionally, it is important for the health professionals working in smoking cessation clinics to have a multidisciplinary perspective.

Smokers have a higher mental illness risk than non-smokers; therefore, it is important to screen smokers for mental illness. Breslau et al. \[[@CR4]\] demonstrated that major depression and anxiety disorder rates are higher in people with nicotine addiction, and the rates increased with the severity of nicotine addiction. They also showed that this relationship may be causal in either direction; that is, nicotine addiction may lead to major depression, and major depression can affect nicotine use \[[@CR9], [@CR10]\]. Black et al. \[[@CR11]\] examined the prevalence of lifetime psychiatric disorders in cigarette smokers and non-smokers in the general population and found that smokers more often had a history of major depression, alcohol and substance addiction, agoraphobia and other personality disorders. Nicotine addiction was 4 to 6 times more frequent in people with depression. Lifetime tobacco product use was higher in people with depression than in those without. Also, there is a reported correlation between higher depression scores and increased smoking rates \[[@CR11]\].

The aim of this study was to assess the psychological health, anxiety and depression risk in smokers who desired to quit compared to non-smokers and to look for a relationship between mental health status and nicotine addiction severity.

Materials and methods {#Sec2}
=====================

Sampling {#Sec3}
--------

This cross-sectional study included 101 smokers who were admitted to the Pamukkale University Hospital Smoking Cessation Clinic from 1 June 2012 to 31 August 2012 and 101 age- and gender-matched non-smokers from the general population. Participants were 18 to 65 years of age. Patients with a previous diagnosis of any mental illness were excluded from the study. The researchers prepared a questionnaire to collect sociodemographic data, including income level, educational status, smoking habits, alcohol consumption, and spouse's and children's smoking habits. The questionnaires were completed during face-to-face interviews.

All of the participants gave written informed consent. The study was conducted according to the Declaration of Helsinki Principles and was approved by the Pamukkale University Faculty of Medicine Ethics Committee.

Scales {#Sec4}
------

The Fagerström Test for Nicotine Dependence (FTND) was used to measure the degree of nicotine dependence. Fagerström and Schneider developed this scale in 1989 to determine the degree of nicotine addiction, and this scale is often used to measure physical dependence on nicotine. The FTND is a well-validated psychometric assessment tool that consists of six questions. The total possible score ranges from 0 (no dependence) to 10 (very high dependence) and can be categorised as 'low dependence' (score 0--3), 'medium dependence' (score 4--6), or 'high dependence' (score 7--10) \[[@CR12], [@CR13]\].

The General Health Questionnaire-12 (GHQ-12) was used to assess mental health in both groups. The GHQ-12 was developed to determine the mental condition in the community and primary health care facilities. It is one of the most commonly used scales and consists of 12 items, each assessing the severity of a mental problem over the past few weeks using a 4-point Likert-type scale. Higher scores indicate worse health. Participants with an average total GHQ 12 score above the cut-off threshold (11/12) were considered potential cases of psychological disorders \[[@CR14], [@CR15]\]. Validity and reliability studies of the GHQ-12 in Turkey have been conducted by Kilic et al. \[[@CR16], [@CR17]\].

The Hospital Anxiety and Depression Scale (HADS) was administered to participants who were considered to be at risk for mental problems based on the GHQ-12, and it was used to assess the risk for anxiety and depression. Responses are based on the relative frequency of symptoms over the past week according to a four-point Likert scale, ranging from 0 (not at all) to 3 (very often indeed), and they are summed to provide separate scores for anxiety and depression symptomology; each anxiety or depression scale has a score ranging from 0--21. Higher scores indicate a greater likelihood of depression or anxiety, wherein a cut-off point of (10/11) is considered for Anxiety and (7/8) for the Depression subscale \[[@CR18], [@CR19]\]. All scales were self-administered. The flow chart of the study activities is provided in Figure [1](#Fig1){ref-type="fig"}.Figure 1**Research flow chart.**

Statistical analysis {#Sec5}
--------------------

We used two independent sample t-tests for qualitative variables and Chi-Square tests or the Fisher's exact test for categorical variables. We compared the two groups' sociodemographic variables, including age, gender, marital status, mean income, educational status, spouse's smoking behaviour, children's smoking behaviour, alcohol consumption and the risk for mental health disorders based on GHQ-12 and the risk for anxiety and depression based on HADS. We analysed the relationship between gender and the level of nicotine dependency (FTND score) as well as the relationship between the risk for mental health disorders based on GHQ-12 and risk for anxiety and depression based on HADS. Logistic regression analysis (LRA) was used to estimate the simultaneous effects of age, gender, marital status, mean income, educational status, alcohol consumption and positive risk for anxiety and depression based on HADS. A two-tailed p value less than 0.05 was considered significant.

Results {#Sec6}
=======

The sociodemographic characteristics of the participants are presented in Table [1](#Tab1){ref-type="table"}. The mean age was 39.4 ± 12.7 years (range = 18-65 years), and 132 participants were male (65.3%). There were no significant differences between the smoker and comparison groups in terms of male gender (68.3% of smokers and 62.4% of the comparison group, p = 0.375) and mean age (38.9 ± 12.0 years in the smoker group and 39.9 ± 13.3 years in the comparison group, p = 0.539). There was a significant difference between the groups for marital status; 62.4% of smokers were married compared with 80.1% in the comparison group (p = 0.002). The percentage of smokers at the mean income level (31.9%) was significantly lower than that in the comparison group (49.5%) (p = 0.04). There was no significant difference between the two groups in terms of educational status (p = 0.797) (Table [1](#Tab1){ref-type="table"}).Table 1**Sociodemographic characteristics and the risk for mental illness based on GHQ-12 and HADS**Smoker group\
(n = 101)Comparison group\
(n = 101)*X* ^*2*^p**Age (Year) (mean ± SD)**38.9 ± 12.039.9 ± 13.30.6\*0.539**Gender (Male)**69 (68.3%)63 (62.4%)0.80.375**Marital status (Married)**63 (62.4%)81 (80.1%)14.30.002^†^**Mean income**Base wage rate or lower46 (50.5%)37 (40.7%)6.50.040^†^Two or three times the base wage rate29 (31.9%)45 (49.5%)Higher than three times the base wage rate16 (17.6%)9 (9.9%)**Educational status**Primary school and under49 (48.5%)46 (45.5%)0.50.797High school49 (48.5%)53 (52.5%)University or higher3 (3.0%)2 (2.0%)**Spouse's smoking**21 (33.3%)12 (14.8%)6.90.009^††^**Children smoking**13 (21.3%)6 (7.9%)3.80.052**Alcohol consumption**36 (35.6%)6 (5.9%)25.30.001^††^**The risk for mental illness based on GHQ-12**38 (37.6%)8 (7.9%)23.70.001^††^**The risk for anxiety based on HADS**17 (16.8%)4 (4.0%)7.70.006^†^**The risk for depression based on HADS**23 (22.8%)5 (5.0%)12.00.001^††^**The risk for anxiety and depression based on HADS**12 (11.9%)3 (3.0%)4.60.032^††^p \< 0.05, ^††^p \< 0.01, \*t-test for equality of means used for only this line, a likelihood ratio chi-square test was used for the following lines. (GHQ: General Health Questionnaire, HADS: Hospital Anxiety and Depression Scale).

The smoking status of the participants' spouses and children was also investigated. The smoking rates were higher for the spouses and children of smokers (33.3% and 21.3%, respectively) than for the spouses and children of the comparison group (14.8% and 7.9%, respectively). The spouses' smoking behaviour was significantly higher in smokers compared to the comparison group (p = 0.009), whereas children's smoking behaviour was not significantly different between the groups (p = 0.052). There was a significant relationship between smoking and alcohol use. The smokers' alcohol consumption was six times greater than that of non-smokers (p = 0.001).

The GHQ-12 scale results were significantly related to smoking behaviour.

Smokers reported a high score, above the threshold for mental illness, 4.5 times more frequently than non-smokers; 38 (37.6%) smokers reported a high score that was above the threshold for mental illness compared with only eight people (7.9%) in the comparison group (p = 0.001). Participants who reported a high score above threshold for mental illness according to the GHQ-12 completed HADS. The risk for anxiety in smoker group (n = 17, 16.8%) was higher than that of the comparison group (n = 4, 4.0%), (p = 0.006). In the smoker group, 23 people (22.8%) were at risk for depression, whereas five people (5.0%) in the comparison group were at risk for depression (p = 0.001). The risk for depression and anxiety was 3% in the comparison group and 11.9% in the smoker group (p = 0.032) (Table [1](#Tab1){ref-type="table"}).

The mean age for starting to smoke was 18.5 ± 5.9 years (range = 7-36 years), and the mean duration of smoking was 19.7 ± 12.7 years (range = 2-48 years). According to FTND results, most smokers (n = 46, 45.5%) had a low level of dependence (p = 0.001). The degrees of addiction between genders were similar; 44.9% of men and 46.9% of women had low dependence, 26.1% of men and 31.2% of women had moderate dependence, and 29.0% of men and 21.9% of women had high dependence (p = 0.725). The GHQ-12 scores were above the cut-off threshold in 38 (37.6%) of the smokers. The rates of low, moderate, and high dependence for GHQ-12 positive smokers were 26.3%, 34.2%, and 39.5%, respectively. Among GHQ-12 negative smokers, 57.1% had low dependence, 23.8% had moderate dependence, and 19.0% had high dependence. GHQ-12 positivity and the degree of nicotine dependence were significantly related. GHQ-12 positive smokers had higher mean FTND scores (5.03 ± 2.5) than the GHQ-12 negative smokers (3.57 ± 2.9) (p = 0.011). Of the 38 smokers who reported a positive mental illness, 17 people (44.7%) were above the HADS cut-off point for anxiety (10/11) and 23 people (60.5%) were above the cut-off point for depression (7/8) in the smoker group. We found that as the level of nicotine dependence increased, the anxiety and depression scores also increased (p = 0.022 and p = 0.037, respectively) (Table [2](#Tab2){ref-type="table"}).Table 2**Comparison of the gender, risk for mental illness based on GHQ-12 and HADS among smokers according to the Fagerström test score levels**Fagerström test scores (n = 101)*X* ^*2*\*^P0-3 point4-6 point7-10 pointLow dependenceMedium dependenceHigh dependencen = 46n = 28n = 27**Gender**Male (n = 69)31 (44.9%)18 (26.1%)20 (29.0%)0.60.725Female (n = 32)15 (46.9%)10 (31.2%)7 (21.9%)**GHQ-12**Positive (n = 38)10 (26.3%)13 (34.2%)15 (39.5%)9.60.008^††^Negative (n = 63)36 (57.1%)15 (23.8%)12 (19.0%)**HADS anxiety**Positive (n = 17)4 (23.5%)5 (29.4%)8 (47.1%)5.30.022^†^Negative (n = 84)42 (50.0%)23 (27.4%)19 (22.6%)**HADS depression**Positive (n = 23)6 (26.1%)8 (34.8%)9 (39.1%)4.40.037^†^Negative (n = 78)40 (51.3%)20 (25.6%)18 (23.1%)^†^p \< 0.05, ^††^p \< 0.01, \*A linear by linear association chi-square test was used.

Table [3](#Tab3){ref-type="table"} presents the results of the multiple regression analysis that estimates the simultaneous effects of age, gender, marital status, mean income, educational status, alcohol consumption and the risk for anxiety and depression based on HADS. These analyses suggested that there were no significant effects of age, gender and educational status on smoking. Smokers are more likely to be single, widowed or divorced than married (p = 0.024), and the mean income level seems to have a limited effect on smoking (p = 0.034). Our results indicated that alcohol consumption (p = 0.000) and the risk for depression based on HADS (p = 0.019) were the most effective factors on the smoking status of the participants. There was no statistically significant relationship between the risk for anxiety based on HADS (p = 0.107).Table 3**Multiple logistic regression results estimating the factors that affect the smoking status of smokers admitted to the smoking cessation clinic from 1 June 2012 to 31 August 2012**Exp(B)95.0% C.I. for Exp BpLowerUpper**Age (Year)**1.0040.971.040.799**Gender (Male)**0.7130.321.550.395**Marital status (Married)**3.4321.189.980.024^†^**Mean income**Higher than three times the base wage rate-0.034^†^Base wage rate or lower0.3390.081.290.115Two or three times the base wage rate0.2230.070.700.011^†^**Educational status**University or higher-0.615Primary school and under1.7010.1716.20.644High school1.0460.128.800.967**Alcohol consumption (+)\***10.9723.6133.20.000^††^**Positive risk for anxiety based on HADS**3.4140.7615.20.107**Positive risk for depression based on HADS**4.7281.2817.30.019^††^p \< 0.05, ^††^p \< 0.01, \*Alcohol use more than 2 drinks/day for males and 1 drink/day for females (1 drink = ½ oz or 15 ml ethanol).

Discussion {#Sec7}
==========

We screened treatment-seeking smokers for their mental health status and used validated scales to assess whether they have a risk of developing anxiety and depression. The risk for mental illness was significantly higher in smokers than in the non-smoking comparison group participants. The risk for anxiety and depression was higher among smokers, and the mental health scores increased with the nicotine addiction severity. The following factors were independently related to smoking: being unmarried, having a high personal income, alcohol use and a high risk for depression based on HADS according to multivariate analysis.

Alcohol use and smoking are strongly associated with each other. Smokers may have a 2 to 3 times higher risk of alcohol dependence than non-smokers \[[@CR20]--[@CR22]\]. Grant et al. \[[@CR23]\] showed that nicotine addiction was the most prevalent among individuals with a current alcohol or drug use disorder, and there was a strong association between nicotine addiction and specific mood, anxiety and personality disorders in the total population and by gender. We found that the alcohol consumption rate in the smoker group was six times higher than the comparison group.

The mental illness risk among smokers is higher than that of non-smokers. Approximately 30% of smokers are estimated to have mental illness, and depression and anxiety symptoms are observed more often among smokers than non-smokers \[[@CR24]--[@CR28]\]. Degenhard et al. \[[@CR29]\] found that current tobacco use is associated with a range of other substance use and mental health problems. They noted that those problems were likely to reduce the success of attempts to quit smoking; therefore, the presence of other substance use and mental health problems needs to be considered with smoking-cessation treatment \[[@CR29]\]. The rate of high scores above the cut-off threshold for mental illness according the GHQ-12 results was high (37.6%) in the smoker group, and the risk for anxiety and depression was significantly higher for smokers compared to non-smokers.

Cosci et al. \[[@CR30]\] assessed whether subjects applying to smoking cessation clinics display a higher level of affective symptoms than smokers recruited from the general population. Their cases had significantly higher scores than controls when the rating scales assessed anxious and depressive symptoms. The cases scored higher on the anxiety subscale of the HADS (p \< 0.005) than controls. Additionally, the cases had a higher mean score for the HADS depression subscale than controls, but this result was not significantly different (p = 0.1076) \[[@CR30]\]. We found that smokers scored higher on the anxiety (p = 0.006) and depression subscales (p = 0.001) of the HADS than the comparison group in our study. Although there was a significant relationship between smoking and the risk for depression, based on HADS, according to the multivariate analysis, there was no significant relationship with the risk for anxiety.

Jamal et al. \[[@CR31]\] compared the severity of nicotine addiction and the course of the symptoms of depression and anxiety between smokers and non-smokers. They found that heavy smoking and nicotine addiction were associated with depression and anxiety and that the depressive symptom severity was higher among heavier smokers \[[@CR30]\]. We also found that smokers had an increased risk of anxiety and depression, which was associated with an increased severity of nicotine addiction.

Raising public awareness, reducing young people's access to tobacco and implementing tobacco laws and smoking policies are very important for preventing people from the harmful effects of smoking. Smoking cessation is the most important, cost-effective treatment that clinicians can offer for patients who smoke \[[@CR32]\]. However, smoking cessation can take many years, and it is a challenging process that often requires more than one quitting attempt \[[@CR9]\].

Limitations {#Sec8}
-----------

This study includes some limitations with respect to the generalizability because the study does not include a large sample size. Another limitation is the comparison group. We have some concerns about whether they match the same hypothetical population as the smokers even though they are age- and gender-matched and have a similar education level.

Conclusions {#Sec9}
===========

In recent years, many smoking cessation clinics have been established across Turkey. Health professionals who work in these clinics should be well-trained, and services should be provided from a multidisciplinary perspective. Our research results and those from many other studies on similar topics have shown that smokers have high scores for probable mental illness. Therefore, it is important to screen all smokers who want to quit smoking for mental health disorders using valid scales, and referring smokers who are at a high risk of mental illness to mental health professionals should always be considered.
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